Characterization of the estrogen-induced lipoprotein receptor of rat liver.
The ethinyl estradiol-induced lipoprotein receptor of rat liver was purified and characterized. Liver membranes were prepared from ethinyl estradiol-treated rats, solubilized, and subjected to DEAE chromatography. A fraction with a high specific activity for low density lipoprotein (LDL) binding was isolated and used to immunize mice. Hybridomas were prepared from their spleen cells, and a clone that secreted an IgG antibody, which cross-reacted with an ethinyl estradiol-induced protein of the same molecular weight as the bovine adrenal LDL receptor, was expanded. This antibody, designated P1B3, immunoprecipitated the induced lipoprotein receptor. P1B3 was used to purify the receptor, and a polyclonal antibody was raised against the pure protein. This antibody recognized a protein of similar molecular weight in rat liver, adult dog liver, and human skin fibroblasts, thus demonstrating that the induced rat lipoprotein receptor was related to the LDL receptor of other species. This receptor is present in normal rat liver, and its content is reduced by feeding an atherogenic diet, but not by feeding a diet containing 0.5% cholesterol. Moreover, cholestyramine supplementation of the diet did not induce the receptor on liver membranes. The polyclonal antibody could prevent the binding of LDL to liver membranes from control or ethinyl estradiol-treated rats. It decreased chylomicron remnant binding to membranes from ethinyl estradiol-treated membranes, but did not affect chylomicron remnant binding to liver membranes of untreated rats, a result compatible with the existence of a distinct receptor for these latter particles. The amount of LDL receptor-independent, specific remnant binding was the same in both control and ethinyl estradiol-treated rats. This is consistent with the concept that the remnant receptor is not regulated by this treatment. Based on the above, we conclude that the ethinyl estradiol-induced lipoprotein receptor of rat liver is biochemically and immunologically similar to the LDL receptor of other species. It is present on the liver of normal adult rats and could account for LDL as well as beta VLDL and HDLc removal. Although it may contribute to chylomicron remnant removal, there appears to be a second unrelated receptor or process which recognizes this lipoprotein.